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(54) Method and system for voice call completion using information retrieved from an open 
application on a computing machine 



(57) A method and apparatus for call completion us- 
ing information extracted from an active application (62) 
on a computing machine (18,20,36) is described. Call 
initiation may be accomplished using a "warm-line - fea- 
ture in which a default number is dialled after a prede- 
termined time of an off-hook condition of a voice terminal 
(34), if no digits are dialled after the voice terminal is 
taken off-hook. The number dialled is a number used to 
connect the voice terminal to Computer-controlled Te- 
lephony Integration hardware (CTI) (44). On receipt of 



the call, a query is sent to an IP address associated with 
the subscriber to retrieve information from an active ap- 
plication for completing a second leg of the call. The in- 
formation may be a telephone number, or information 
which would permit the retrieval of a telephone number 
such as a name and address or an e-mail address. The 
CTI hardware is used to complete the second leg of the 
call and the two calls are joined together. The advantage 
is a fast, convenient method of completing calls without 
dialling digits or manually converting one form of infor- 
mation into a diallable number. 
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Description 

TECHNICAL FIELD 

[0001] This invention relates generally to voice call 
completion using computer-controlled telephony hard- 
ware which is outside the Public Switched Telephone 
Network (PSTN) and, in particular, to a method of com- 
pleting a voice connection between first and second 
voice terminals using information retrieved from an open 
application on a computing machine operated by a call 
originating party. 

BACKGROUND OF THE INVENTION 

[0002] The telephone and the Personal Computer 
(PC) are among the most frequently used business ma- 
chines. A great deal of effort has been invested in mak- 
ing the use of each more efficient. For example, the 
completion of telephone calls has been facilitated using 
features such as speed dial, redial and voice-activated 
dialling. Automated call handling applications have also 
been developed for use on multi-media PCs, but while 
a phone line is used for telephony it cannot be concur- 
rently used for on-line functions such as data communi- 
cations. 

[0003] To date, efforts directed to improving the effi- 
ciency of using telephones have concentrated on mak- 
ing smarter telephones or smarter Private Branch Ex- 
changes (PBXs) to enhance calling features, or combin- 
ing telephones and personal computers for the same 
purpose. Both approaches have their drawbacks. Con- 
verting a telephone into a computing machine, or a com- 
puting machine into a part-time telephone are not the 
most practical uses of resources. A more economical 
and versatile approach is to leverage the inherent capa- 
bilities of each machine. 

[0004] While modern telecommunications facilities 
such as the Internet provide a means for enabling a 
pooling of resources in order to leverage the capabilities 
of unrelated machines, the potential for such uses are 
only now beginning to be realized. For example, it would 
be advantageous to be able to automatically call the 
sender of an electronic mail message or a word process- 
ing document. However, in order to complete such calls 
at this time, it may be necessary to locate a record for 
the individual in a directory or the like using available 
information. After the telephone number is located, it 
must be dialled to place a call to the party. Typically, the 
number must be manually dialled. Although equipment 
to support enhanced computer telephony integration us- 
ing a single telephone line exists in the form of Digital 
Simultaneous Voice and Data (DSVD) modems, this so- 
lution is presently costly and not broadly supported. 
[0005] It would therefore be advantageous to provide 
a means for completing telephone calls using informa- 
tion retrieved automatically from a source independent 
of the telephone such as a computing machine. 
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SUMMARY OF THE INVENTION 

[0006] It is an object of the invention to enable a user 
of a first voice terminal and a computing machine con- 
5 nected to a data network to complete a voice connection 
with a second voice terminal for which information for 
directly or indirectly identifying the second voice termi- 
nal is available in an open application on the computing 
machine. 

10 [0007] It is a further object of the invention to provide 
a user having a telephone connected to a switched tel- 
ephone network and a computing machine connected 
to a data network with facilities for completing a tele- 
phone call, without dialling, to a party referenced in a 

*5 current page of an application open on the computing 
machine. 

[0008] Yet a further object of the invention is to permit 
a user having a computing machine connected to the 
Internet to originate a voice connection between the us- 

20 er*s voice terminal and another voice terminal that is di- 
rectly or indirectly referenced in a current page of an 
application open on the computing machine. 
[0009] The invention thereby provides a method of 
completing a voice connection between first and second 

25 voice terminals, comprising the steps of: 

establishing a first voice connection between the 
first voice terminal and a predetermined termina- 
tion; 

30 locating a data address for a computing machine 
associated with the first voice terminal after the 
voice connection is established at the predeter- 
mined termination; 

sending a data message to the data address re- 
35 questing that information be retrieved from an open 
application on the computing machine; 
retrieving the information from the open application 
and returning a data message including the infor- 
mation; 

40 using the information at the predetermined termina- 
tion to establish a second voice connection with the 
second voice terminal; and 
bridging together the first and second voice connec- 
tions. 

45 

[0010] In accordance with a further aspect of the in- 
vention there is provided a system for completing a 
voice connection between first and second voice termi- 
nals, comprising in combination: 

50 

computer-controlled telephony hardware adapted 
to receive and to originate calls; 
a server adapted to control the telephony hardware 
and determine an identification of the first voice ter- 
55 minal on receipt of a call from the first voice terminal, 
to determine a data address of a computing ma- 
chine associated with the first voice terminal, and 
to send a message to request that information be 
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retrieved from an application open on the comput- 
ing machine; 

means on the computing machine for receiving the 
message, retrieving the information from the open 
application and returning the information in a reply 
message to the server; and 
means for receiving the reply message, completing 
a voice connection with the second voice terminal 
from the telephony hardware using the information, 
and bridging together the first and second voice 
connections. 

[001 1 ] The invention thereby provides a fast and con- 
venient method for placing a call to a person referenced 
in a current page of an open application on a computing 
machine, without manually locating the person in a di- 
rectory, retrieving the telephone number of the person 
from the directory and dialling the number to effect the 
voice connection. 

[001 2] In accordance with a preferred embodiment of 
the invention, the user's telephone line is equipped to 
dial a default number if the telephone is placed in an off- 
hook condition and no digits are dialled within a prede- 
termined period of time (typically 2-5 seconds). This fea- 
ture is referred to as a "warm-line - . The default number 
connects the user with a Computer Telephony Integra- 
tion (CTI) card in a CTI server. The connection with the 
CTI server may also be accomplished using a 'hot-line'. 
With a hot-line, the default number is dialled as soon as 
the telephone is taken off-hook. On receipt of the call, 
the CTI server extracts the identity of the calling party 
from the call signaling information, and passes it to a 
'warm-line server". The identity (phone number) of the 
calling party is used to determine whether the party is a 
service subscriber and, if so, to determine the party's 
current IP address. The current IP address is used to 
address a query message sent over a data network, 
such as the Internet, to the party's Personal Computer 
(PC). The PC receives the message and a warm-line 
function which is active on the PC recognizes the mes- 
sage as a request for information to be retrieved from 
an open warm-line enabled application on the PC. The 
warm-line function prepares a request message which 
is passed to the open warm-line enabled application in- 
structing that information which appears to be a tele- 
phone number or a means for finding a telephone 
number be retrieved from a current page of the applica- 
tion. When the open warm-line enabled application has 
retrieved the information, it passes the information to the 
warm-line function which formulates a response mes- 
sage that is passed back over the data network to the 
warm-line server that initiated the query. On receipt of 
the response message, the warm-line server examines 
the contents of the message to determine whether the 
message contains a telephone number or an index 
which may be used to obtain the telephone number. If 
the message contains an index to be used for obtaining 
a telephone number, the warm-line server formulates a 
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query that it sends to an appropriate directory service to 
determine a telephone number for the called party. 
When a telephone number is returned from the directory 
service, the warm-line server instructs the CTI server to 
s place a call to that number. If the number is answered, 
the two calls are bridged together and conversation en- 
sues between the calling party and the called party's 
voice terminals. 

[0013] The open application from which information is 
10 retrieved may be any warm-line enabled application. Ex- 
amples of applications that are candidates to be warm- 
line enabled include: 

electronic mail applications; 
15 card file/address book applications; 

WWW-based directories; 

corporate directories; 

personal organizers; 

time/project management applications; 
20 word processing applications; and 

spread sheets. 

[001 4] Warm-line enabled applications are preferably 
programmed to search a current page for information in 
25 the following order: 

1) highlighted text; 

2) number strings conforming to a known telephone 
number plan; 

30 3) alphanumeric strings containing @ signs; 

4) words which do not appear in a dictionary and 
are therefore assumed to be proper names. 

If there is any ambiguity about the information retrieved 
35 or the application finds more than one string which ap- 
pears to be relevant, the application is preferably adapt- 
ed to display a list of the information items found and 
permit the user to select the desired item from the list. 
If there is no ambiguity about the information retrieved, 
40 processing preferably proceeds automatically and 
transparently. After the required information is retrieved, 
it is returned to the warm-line server which uses the in- 
formation to complete the second voice connection. 

45 BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] The invention will now be further explained by 
way of example only and with reference to the following 
drawings wherein: 

so 

Fig. 1 is a schematic diagram of one potential con- 
figuration of apparatus in accordance with the in- 
vention; 

Fig. 2 is a block diagram showing the principal com- 
55 ponents of the invention at a service provider and a 
subscriber computing machine configured in ac- 
cordance with the invention; and 
Fig. 3 is a simplified schematic view of a call flow 
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performed using the apparatus and the methods in 
accordance with the invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[001 6] This invention relates to a method and system 
for voice call completion using information retrieved 
from an open application on a computing machine op- 
erated by a user of a •warm-line' service, hereinafter 
referred to as the 'subscriber'. In accordance with the 
method of the invention, the subscriber initiates a voice 
connection between first and second voice terminals by 
calling a predetermined termination, which is preferably 
computer-controlled telephony integration (CTI) hard- 
ware outside the PSTN. On receipt of the call, the CTI 
hardware passes the subscriber's telephone number to 
a warm-line server which uses the telephone number to 
verify that the calling party is a subscriber to the service 
and to retrieve the subscriber's current IP address. Us- 
ing the IP address, the warm-line server sends a query 
to the subscriber's current IP address requesting that 
information be retrieved from an open warm-line ena- 
bled application on the computing machine. A warm-line 
function written in any appropriate software language 
accepts the query message and passes the request to 
the warm-line enabled application which returns a tele- 
phone number or information useful in finding a tele- 
phone number. The information is returned to the warm- 
line server which uses it to complete a second leg of the 
voice connection from the CTI hardware to the called 
party. If a connection is made with the second voice ter- 
minal, the two calls are joined and conversation be- 
tween the subscriber and the called party ensues. 
[0017] Fig. 1 shows a schematic diagram of one po- 
tential configuration of a system in accordance with the 
invention, generally indicated by reference 10. It is as- 
sumed that the system in accordance with the invention 
will generally be offered as a service to business sub- 
scribers by service providers such as Internet Service 
Providers (ISPs). The system in accordance with the in- 
vention may also be owned and operated by a telephone 
service provider, a corporation or any other business or- 
ganization. It will be understood by those skilled in the 
art that one need not be an ISP to make, use or sell a 
system in accordance with the invention. The descrip- 
tion which follows assumes, for the sake of example, 
that this service is provided by an ISP. 
[0018] As shown in Fig. 1, each ISP has an Intranet 
1 2 which is connected to the Public Switched Telephone 
Network (PSTN) 14 in a manner well known in the art, 
and to the Internet 1 6 also in a manner well known in 
the art. Connected to the PSTN 1 4 are a plurality of sub- 
scribers. Many of the subscribers access the Internet 1 6 
by way of an ISP using a dial-up connection to the PSTN 
14. Access to the Internet 16 through the PSTN is gen- 
erally accomplished using Personal Computers (PCs) 
such as a subscriber PC 18 which is connected to the 
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PSTN 14 by a telephone line 22. In the case of that sub- 
scriber, only one telephone line 22 is available which is 
used for the PC 1 3 and the telephone 24 of the subscrib- 
er. Other subscribers may have two lines available such 

5 as dataline 26 which connects PC 20 to the PSTN 14 
and a telephone line 28 which connects telephone 30 to 
the PSTN 14. Also connected to the PSTN 14 is a cor- 
porate subscriber to the system in accordance with the 
invention generally indicated by reference 32. The cor- 

io porate subscriber 32 is a business having a plurality of 
employees who are furnished with telephones 34 and 
PCs 36. The telephones 34 are respectively connected 
to a PBX 49, which is in turn connected to PSTN 1 4 by 
a trunk group such as an ISDN trunk group, in a manner 

*5 well known in the art. It should be understood that the 
service subscriber 32 need not operate a PBX 49 to use 
the system in accordance with the invention. Subscrib- 
ers may have any known type of access to the PSTN, 
including a Plain Old Telephone Service (POTS) con- 

20 nection to the PSTN. In accordance with a preferred em- 
bodiment of the invention subscribers are preferably 
connected to a PSTN switching node that supports a 
warm-line or hot-line service, if they are not connected 
to a PBX, but this is not essential and is not a feature of 

25 the invention. 

[0019] The system in accordance with the invention 
typically includes a warm-line server 38 for setting up 
and controlling subscriber call connections, a Computer 
Telephony Integration (CTI) server 40 for controlling CTI 

30 hardware 44 adapted to receive and to place calls. The 
system may also include a Voice over Internet Protocol 
(VoIP) gateway 42 which permits VoIP sessions to be 
conducted with called parties such as a called party hav- 
ing PC 18 connected to the PSTN 14 by a single tele- 

6 phone line 22, as will be explained below in more detail. 
The system in accordance with the invention may use 
one or more directory services 45, 47 connected to a 
data network such as the World Wide Web (WWW) for 
converting information into phone numbers or VoIP ad- 

40 dresses, as will also be explained below in more detail. 
The directory services 45, 47 may also be corporate di- 
rectories or public directories available on the Internet, 
or private directories on a corporate Intranet. 
[0020] Fig. 2 is a block diagram showing the principal 

4$ components of the system in accordance with the inven- 
tion. As described above, the Intranet Service Provider 
(ISP) typically maintains servers for performing the prin- 
cipal functions of the system in accordance with the in- 
vention. For example, the ISP may maintain a warm-line 

50 server 38 for controlling subscriber call connections, re- 
trieving information from subscriber PCs and querying 
directory services to convert information retrieved from 
a subscriber's PC into a telephone number or an IP ad- 
dress. The ISP 12 also maintains a CTI server 40 for 

55 controlling CTI hardware 44 conveniently used to con- 
nect calls between the calling and called parties. As will 
be understood, warm-line server 38 and CTI server 40 
may be implemented on the same machine but for the 
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sake of clarity they are illustrated and referred to as sep- 
arate machines. 

[0021] The subscriber has a PC 18, 20, 36 which is 
equipped with a warm-line function 60 and at least one 
open warm-line enabled application 62. The warm-line 
function 60 is active when the PC 18, 20, 36 is active 
and enabled to receive data messages sent by the 
warm-line server 38. Although referred to as a f unc- 
tion", it should be understood that the warm-line function 
60 may be a dedicated application written in any appro- 
priate computer software language. The warm-line en- 
abled application, referred to in Fig. 2 as the "open ap- 
plication" 62, is any application having an interface for 
accepting messages from the warm-line function 60, 
and a facility for searching its current page for informa- 
tion such as a phone number or an index that might be 
useful in finding a phone number. The types of applica- 
tions which are considered appropriate for being warm- 
line enabled are listed below in the discussion of Fig. 3 
which follows. 

[0022] Fig. 3 shows an exemplary use of the system 
in accordance with the invention. In the example shown 
in Fig. 3, the subscriber using the system is a business 
subscriber 32 having a PC 36 and a telephone 34 con- 
nected to a PBX 49. As described above, it should be 
understood that use of the invention is not limited to use 
of the PBX 49. Although it is convenient for a user to 
have a warm-line capability, which dials a predeter- 
mined number after a default delay when a telephone is 
taken off -hook, this is not an essential feature of the in- 
vention. A subscriber may have a service agreement 
with a local telephone service provider that supports a 
warm-line or a hot-line feature on its central office 
switching equipment. The difference between 'warm- 
line' and "hot-line' is that a warm-line service only dials 
a default telephone number if no digits are dialled within 
a predefined time delay. With hot-line, the default 
number is dialled without delay. If neither service is 
available to a subscriber, the subscriber may use speed- 
dial, or even manually dial a number assigned to the CTI 
hardware 44 using a Plain Old Telephone Service 
(POTS) connection to the PSTN. The only system re- 
quirement is that the subscriber have an operating com- 
puting machine such as PC 36 connected to a data net- 
work such as the Internet and the computing machine 
have a warm-line enabled application open when a call 
is placed. 

[0023] As noted above, before a subscriber 32 is ca- 
pable of using the service enabled by the method and 
system in accordance with the invention, the subscrib- 
er's PC 36 must be connected to the Internet and the 
system must have a record of the subscriber's IP ad- 
dress. As is well known in the art, most IP addresses 
are dynamically assigned at logon to an ISP. When a 
data network session, such as an Internet session, is 
initiated, the session initiation process must therefore 
include some provision for passing the subscriber's cur- 
rent IP address to the warm-line server 38. This may be 



8 

accomplished in any one of several ways. For example, 
a subscriber may be required to logon to the warm-line 
server 38. In that case, subscriber 32 connects to the 
warm-line server 38 and enters subscriber ID and pass- 
s word information which is verified against a subscriber 
record. If a match is confirmed, the current IP address 
of the subscriber 32 is captured and stored, for example, 
in the database server 54. 

[0024] In accordance with an alternate procedure, 

10 verification of the subscriber 32 and storage of the sub- 
scriber's current IP address can be automatically effect- 
ed by setting the home page of a web browser on PC 
36 to home on the warm-line server 38. When the web 
browser attaches to the warm-line server 38, the web 

is browser passes an encrypted cookie which includes 
subscriber identification information. The warm-line 
server 38 accepts the cookie and verifies the subscriber 
32. Concurrently, the warm-line server 38 captures the 
current IP address of the subscriber 32 and stores it for 

20 later reference. The current IP address can, for exam- 
ple, be stored in the subscriber record or any other con- 
venient location. Where and how the current IP address 
is stored is a matter of design choice. 
[0025] In the example shown in Fig. 3, after initiating 

25 the data session, the subscriber 32 receives an elec- 
tronic mail message (not illustrated) which is displayed 
on the PC 36. When the subscriber 32 has finished read- 
ing the message, the subscriber 32 decides that he 
would like to speak in person with the sender of the elec- 

30 tronic mail message. In order to automatically accom- 
plish this, the subscriber 32 takes the telephone 34 off- 
hook. The off-hook condition is recognized by the PBX 
49. The PBX 49 is programmed to automatically dial a 
number assigned to the CTI hardware 44 of the CTI 

35 server 40 if no digits are dialled before a predetermined 
period of time has elapsed. PBX 49 therefore dials the 
warm-line number and the user is connected to the CTI 
server 40. On receipt of the call, the CTI server 40 ex- 
tracts the telephone number of telephone 34. The tele- 

40 phone number may be supplied, for example, by the tel- 
ephone service provider as a Calling Line Identification 
(CUD) service. The CTI server 40 passes the telephone 
number of the subscriber in a message to the warm-line 
server 38. The warm-line server 38 accepts the mes- 

45 sage and uses the telephone number of the subscriber 
to locate the subscriber's service record. In this exam- 
ple, the subscriber's service record is stored on the da- 
tabase server 54. The subscriber's service record is lo- 
cated in a table look-up. If the telephone number re- 

so ceived from CTI server 40 is not matched in the sub- 
scriber service records, an error message is played to 
the caller and the call is disconnected. 
[0026] In this example, the telephone number identi- 
fies the subscriber 32 and is used to retrieve the current 

55 |p address of the subscriber 32 from its storage location, 
the database server 54. The warm-line server 38 formu- 
lates a data message addressed to the IP address of 
PC 36. The warm-tine server transmits the data mes- 
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sage into Internet. The data message requests that in- 
formation be retrieved from an open warm-line enabled 
application on the PC 36. The message is received by 
the warm-line function 60 (see Fig. 2) on PC 36. The 
warm-line function 60 searches for an open warm-line 5 
enabled application on PC 36. The search begins with 
the active application on the PC 36, which will normally 
be the application containing the desired information. A 
warm-line enabled application is any application which 
supports warm-line functionality. Examples of applica- 
tions considered most useful are: 

electronic mail applications; 
card file/address book applications; 
WWW-based directories; 
corporate directories; 
personal organizers; 
time/project management applications; 
word processing applications; and 
spread sheets. 

[0027] The applications that may be warm-line ena- 
bled are not limited to those listed above. Any applica- 
tion which is capable of storing telephone numbers, 
names and addresses and/or electronic mail addresses 
may be warm-line enabled. 

[0028] Warm-line enabled applications include an in- 
terface for accepting request messages from the warm- 
line function 60 and returning reply messages to the 
warm-line function 60. On receipt of an information re- 
quest message, the warm-line enabled application 
searches its current page for a telephone number or in- 
formation which logically appears to be useful for retriev- 
ing a telephone number for a called party. In accordance 
with a preferred embodiment of the invention, the warm- 
line enabled application is programmed to search its 
current page in the following order: 

1) highlighted text; 

2) number strings conforming to a known telephone 
number plan; 

3) alphanumeric strings containing @ signs; 

4) words which do not appear in a dictionary and 
are therefore assumed to be proper names. 

[0029] Preferably, the current page of the warm-line 
enabled application is completely parsed for each cate- 
gory of information before a next category is searched. 
As soon as a string which appears to satisfy the search 
is found, the search is stopped, if there is ambiguity 
about information uncovered in the search process, the 
warm-line application may be enabled to display mes- 
sages to the subscriber. For example, the warm-line ap- 
plication may request that the subscriber select one 
number or one electronic mail address from among sev- 
eral, or may request that the subscriber highlight infor- 
mation that should be retrieved. 
[0030] After the warm-line enabled application 62 has 
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retrieved the requested information, it returns the infor- 
mation to the warm-line function 60. The warm-line func- 
tion 60 accepts the information and formulates a return 
message to the warm-line server 38. The message is 
transmitted into the Internet and received by the warm- 
line server 38. 

[0031] In this example, the information returned by the 
query is an electronic mail address for 'jdoe@isp.ca'. 
The warm-line server analyzes the information and de- 
termines that it does not conform to any known dialling 
plan. It also determines that the information includes an 
sign and therefore appears to be an electronic mail 
address. The warm-line server 38 therefore prepares a 
query message which it addresses to the directory serv- 
ice 45 for translating electronic mail addresses to tele- 
phone numbers. The directory service 45 receives the 
query and returns to the warm-line server 38 a tele- 
phone number associated with the electronic mail ad- 
dress. The telephone number returned is 
"613-123-4567". The warm-line server 38 recognizes 
the telephone number to be within the local calling area 
of the CTI server 40 and therefore requests that the CTI 
server 40 call "123-4567". On receipt of the call request 
message, the CTI server 40 selects an unoccupied line 
on the CTI hardware 44 and instructs the CTI hardware 
44 to dial the number "123-4567" which is a number for 
the called party telephone 58 (see Fig. 1 ). In this exam- 
ple, the called party telephone 58 is available and the 
called party answers the telephone 58. On receipt of the 
connect signal, the CTI server 40 informs the warm-line 
server 38 that the call has been answered and the warm- 
line server 38 instructs the CTI server 40 to join the first 
and second calls, which permits conversation between 
the subscriber 32 at telephone 34 and the called party 
at telephone 58. After the parties have finished their con- 
versation, the telephone 58, for example, disconnects 
by going on-hook which sends a disconnect signal to 
the CTI server 40. The disconnect signal is then forward- 
ed to the PBX 49. 

[0032] Although in the call sequence illustrated above 
the telephone 58 was available and answered, it will be 
understood by those skilled in the art that the called par- 
ty's telephone may not necessarily be available or an- 
swered. In those instances, several options exist for in- 
forming the subscriber of the unavailability. For exam- 
ple, the CTI server 40 may be programmed to announce 
when a called party is busy or does not answer. Alter- 
natively, the CTI server may be programmed to inform 
the warm-line server 38 as soon as the second call is in 
progress and the warm-line server 38 may be pro- 
grammed to instruct the CTI server 40 to connect the 
calls immediately so that ringing and/or busy signals are 
passed back over the voice connection to the telephone 
34 of the subscriber 32. 

[0033] As a further alternative, if the ISP 12 supports 
a VoIP gateway 40, the warm-line server may be pro- 
grammed to determine if the telephone line of the called 
party is connected to the Internet when a busy signal is 
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received. This may be accomplished if an electronic mail 
address for the called party is available, in certain cases, 
the electronic mail address may be used to obtain the 
current IP address of the called party. If a VoIP directory 
server used by the called party is known, a query is sent 
to that directory server using the electronic mail address 
as an index to find if there is a current valid IP address 
for the called party. If an IP address is returned, the 
called party is on the Internet and a VoIP session re- 
quest can be launched by the warm-line server 38 to the 
called party's IP address. If the called party accepts the 
VoIP session, the VoIP gateway 42 can be used to con- 
vert the voice to IP packets and vice versa, and the sub- 
scriber can speak to the called party. This process can 
be an automated default, or the subscriber may be 
prompted to initiate it. Any combination of the options 
described above may be used to handle busy conditions 
on the called party line. 

[0034] It will be further understood that although in the 
example shown in Fig. 3 an electronic mail address was 
returned from the warm-line enabled application on PC 
36, a telephone number or a name and address could 
have been returned, for example. As directory services 
are improved, the capacity for converting information in- 
to telephone numbers will improve and warm-line func- 
tionality will have increasingly broad application. It 
should also be well understood that warm-line function- 
ality is particularly useful in corporate environments 
where directory services may be readily available for 
converting, for example, electronic mail addresses or 
employee names into telephone numbers. 
[0035] The invention therefore provides a convenient 
and useful system for rapidly completing voice connec- 
tions with others without a requirement for manually re- 
trieving or dialling the number of the called party. 
[0036] Changes and modifications to the above-de- 
scribed embodiments will no doubt become apparent to 
those skilled in the art. The scope of the invention is 
therefore intended to be limited solely by the scope of 
the appended claims. 

Claims 

1. A method of completing a voice connection be- 
tween first and second voice terminals, comprising 
the steps of: 

establishing a first voice connection between 
the first voice terminal and a predetermined ter- 
mination; 

retrieving information from an open application 
on a computing machine associated with said 
first voice terminal; 

using the information at the predetermined ter- 
mination to establish a second voice connec- 
tion with the second voice terminal; and 
bridging together said first and second voice 
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connections. 

2. A method as claimed in claim 1 wherein the step of 
retrieving information comprises the steps of: 

s 

locating a data address for a computing ma- 
chine associated with the first voice terminal af- 
ter the voice connection is established at the 
predetermined termination; 
'0 sending a data message to the data address 

requesting that information be retrieved from an 
open application on the computing machine; 
retrieving the information from the open appli- 
cation and returning a data message including 
the information. 

3. A method as claimed in any one of claims 1-2 
wherein the first voice terminal, or a telephone 
switch to which the first voice terminal is connected, 

20 is adapted to automatically dial a predetermined 
number if at least one other digit is not dialled within 
a predetermined period of time after the first voice 
terminal is changed from an on-hook to an off -hook 
condition. 

25 

4. A method as claimed in any one of claims 1-3 
wherein the first predetermined termination is with 
voice connection switching circuits controlled by a 
server. 

30 

5. A method as claimed in claim 4 wherein the server 
determines the identification of the first voice termi- 
nal using calling line identification to obtain a tele- 
phone number associated with the first voice termi- 

35 naL 

6. A method as claimed in claim 5 wherein the server 
uses the telephone number associated with the first 
voice terminal in a table look-up to determine the 

40 data address associated with the first voice termi- 
nal. 

7. A method as claimed in any one of claims 2-6 
wherein the data address is an IP address of the 

45 computing machine and the computing machine is 
connected to an IP network which may be accessed 
by the server. 

8. A method as claimed in any one of claims 4-7 
so wherein software active on the computing machine 

searches a current page of the open application for 
the information. 

9. A method as claimed in any preceding claim where- 
55 in the information retrieved from the current page is 

an e-mail address which is sent in the return mes- 
sage to the server. 
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10. A method as claimed in claim 9 wherein the e-mail 
address is used by the server to retrieve a tele- 
phone number from a directory service to permit the 
server to complete the voice connection with the 
second voice terminal. 5 

11. A method as claimed in any one of claims 9-10 
wherein the e-mail address is used by the server to 
retrieve an IP address from a directory service to 
permit the server to complete a VoIP connection 10 
with the second voice terminal. 

1 2. A method as claimed in any preceding claim where- 
in the first voice connection between the first voice 
terminal and a predetermined terminating end is in- J5 
itiated with a speed-dial key on the first voice termi- 
nal. 

13. Apparatus for completing a voice connection be- 
tween first and second voice terminals, comprising 20 
in combination: 

computer-controlled telephony hardware 
adapted to receive and to originate calls; 
a server adapted to control the telephony hard- 25 
ware and determine an identification of the first 
voice terminal on receipt of a call from the first 
voice terminal, to determine a data address of 
a computing machine associated with the first 
voice terminal, and to send a message to re- 30 
quest that information be retrieved from an ap- 
plication open on the computing machine; 
means on the computing machine for receiving 
the message, retrieving the information from 
the open application and returning the informa- 35 
tion in a reply message to the server; and 
means for receiving the reply message, com- 
pleting a voice connection with the second 
voice terminal from the telephony hardware us- 
ing the information, and bridging together the *o 
first and second voice connections. 

14. Apparatus as claimed in claim 13 wherein the first 
voice terminal is connected to a private branch ex- 
change and the private branch exchange is pro- *$ 
grammed to dial the computer-controlled telephony 
hardware if a digit is not dialled within a predeter- 
mined time period after the first voice terminal is 
changed from an on-hook to an off-hook condition. 

so 

15. Apparatus as claimed in any one of claims 13-14 
wherein the first voice terminal is connected to a 
switching node in a switched telephone network 
and the switching node is programmed to dial the 
computer-controlled telephony hardware if a digit is 55 
not dialled within a predetermined time period after 

the first voice terminal is changed from an on-hook 
to an off-hook condition. 
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16. Apparatus as claimed in any one of claims 13-15 
wherein the first voice terminal has a speed-dial fea- 
ture and a one of the speed-dial numbers dials the 
computer-controlled telephony hardware. 

17. Apparatus as claimed in any one of claims 13-16 
wherein the server determines the identification of 
the first voice terminal using a calling line identifica- 
tion feature provided by a switched telephone net- 
work service provider. 

18. Apparatus as claimed in any one of claims 13-17 
wherein the server is adapted to determine whether 
the first voice terminal is associated with a subscrib- 
er and to disconnect the first voice terminal if the 
first voice terminal is not associated with a subscrib- 
er recognized by the server. 

19. Apparatus as claimed in any one of claims 13-18 
wherein the data address associated with the first 
voice terminal is determined in a table lookup in 
which the identification of the first voice terminal is 
associated with the data address. 

20. Apparatus as claimed in any one of claims 13-19 
wherein the server uses a directory service to con- 
vert the information received in the reply message 
to an address for completing the voice connection 
with the second voice terminal. 

21 . Apparatus as claimed in claim 20 wherein the infor- 
mation comprises an e-mail address that is convert- 
ed to a telephone number retrieved from the direc- 
tory service. 

22. Apparatus as claimed in claim 21 wherein the e-mail 
address is converted to an IP address and the IP 
address is used by the server to complete a VoIP 
voice connection with the second voice terminal. 
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